Introduction
The status of embedded fistula before kidney transplant is one of the problems in patients after kidney transplant surgery while it will lead to complications when it cannot be correctly managed. In fact, it is a question for most patients after successful kidney transplant whether fistulas should be retained for probable dialysis. Arteriovenous fistula (AVF) has more hazards, high costs and abundant morbidities in hemodialysis patients (1) . The major complications of AVF are bleeding, infection, nerve injury, the lack of early function, thrombosis, stenosis, steel syndrome and aneurysm (2) . Physicians are advised DOI: 10.15171/jrip. 2019.10 to keep the fistula in patients with kidney transplant but this advice is sometimes challenging. On the other hand, there is no single strategy to maintain or close fistula (3, 4) . The closure of the fistula can be considered as an indication of the occurrence of complication, heart failure and increased blood flow of fistula. The closure of the AVF can reduce the volume and mass of left ventricle and it can be detected in the successful kidney transplant surgery in patients with left ventricular dilatation (4). As mentioned, there is no single protocol to treat AVF after kidney transplant and it needs more attention to find a suitable decision. Additionally, in some studies the relationship between the survival of fistula and survival of kidney transplant has been noted more important. In our country, there are a few studies regarding the effect of AVF on left ventricular function of the heart and other organs. Hoverer, there are few studies about the other complications of fistula in kidney transplanted patients and the natural process of fistula. In the Imam Khomeini hospital of Urmia in West Azerbaijan of Iran, approximately 100 kidney transplant surgeries were done annually while the majority of them had vascular access before surgery. The vascular access of AVF and its possible complications can be found using the registered data in patients who had undergone a successful kidney transplant. Additionally, this information can be useful to prevent probable complications.
Objectives
This study was aimed to determine the status of vascular access before kidney transplantation in patients with successful surgery in Imam Khomeini hospital of Urmia city during 2007-2012.
Patients and Methods

Patient selection
This retrospective study was conducted on 201 patients who had undergone vascular access before kidney transplantation from March 2009 to March 2012. The related information about complications and functions of fistula was based on color Doppler ultrasound and clinical examinations which were extracted from records. Spontaneous closure of the fistula is defined as a lack of thrill in touch under clinical examination. Increased and decreased blood flow of fistula were different based on the area of fistula. The patients who had not underwent embedded vascular access in these 3 years (2007-2010), they were not included in the study and it is considered as exclusion criteria. In addition, patients who had not completed records were excluded from the study. Therefore, the natural process and function of fistula during three years after kidney transplant were evaluated.
Ethical issues
1) The research followed the tenets of the Declaration of Helsinki; 2) written informed consent was obtained, and they were free to leave the study at any time; and 3) the research was approved by the ethical committee of Urmia University of Medical Sciences.
Statistical analysis
The data were analyzed using SPSS version 18 and descriptive data for continuous variables and qualitative statistics were used as pie, bar charts and tables.
Results
This study included 201 patients who had undergone successful kidney transplant. We evaluated the natural process of AVF after kidney transplant. The mean age of patients was 41.1 ± 14.54 years. Of a total 201 patients, 120 patients (57.9%) were male and 81 patients (40.3%) were female. Regarding area of vascular access, 47 patients (23.4%), had vascular access in elbow, around 95 patients (47.35) had AVF in the snuff box while 43 patients had AVF (21.4%) in arteriovenous arm and finally 16 patients had AVF (8%) in the other places (Table 1 and Figure 1 ). According to the results, patients were divided into four groups regarding fistula function including 104 patients (51.7%) with functional fistula after kidney transplant, 49 patients (24.4%) with spontaneously closed fistula, 37 patients (18.4%) with closed fistula through surgery and 11 patients (5.5%) with reduced blood flow of fistula (Table 2 and Figure 2 ). Of a total 201 patients, only 4 patients (2%) experienced heart complications ( Table 3) . In this study, the causes of end-stage kidney failure patients were; hypertension in 86 patients (42.8%), glomerulonephritis in 47 patients (23.4%), diabetes in 30 patients (14.9%) and other causes in 38 patients (18.9%), respectively (Table 4 and Figure 3 ). (Table 5 and Figure 4 ).
Discussion
In this study, patients were divided into four groups regarding fistula function including 104 patients (51.7%) with functional fistula after kidney transplant, 49 patients (24.4%) with spontaneously closed fistula, 37 patients (18.4%) with closed fistula through surgery and 11 patients (5.5%) with reduced blood flow of fistula. In the study of Patard et al, conducted on 160 patients with kidney transplant, the natural process of fistulas was evaluated after surgery and 7.5% of fistulas closed spontaneously, as well as 61% of fistulas were functional until the end of the study (5) . These results were consistent with our study, given that the rate of spontaneous closure was somewhat more in their study. Likewise, Manca et al showed that among 365 patients that had good kidney function after kidney transplant, 198 patients (54.2%) had functional fistula and 167 patients (45.8%) had no functional fistula, while125 patients (34.2%) experienced spontaneous closure and 42 patients (11.5%) had surgical closure (6) . These results were consistent with our study while the majority of vascular access were functional after kidney transplantation. In our study, of 201 patients, only 4 patients (2%) had heart complication caused by fistulas, but there were 6 patients with heart complication caused by fistulas in the study by Vajdič Trampuž et al (7) . Additionally, in the studies of Soleimani et al and Sheashaa et al, spontaneous closure of the fistula had no effect on heart performance (8,9). Despite having high heart index and output, in the study of Sheashaa et al, no significant difference between patients with functional fistula and patients with nonfunctional fistula was detected (9) . The prevalence and impact of functional fistula on kidney function was negligible according to the mentioned studies and our study. However, more detailed studies are needed to investigate this issue. In our study, 162 patients (80.6%) had no complications, 20 patients (51.3%) experienced edema, 10 patients (25.6%) experienced infection, 7 patients (17.9%) experienced increasing blood flow and 2 patients (5.1%) experienced severe thrombosis. In the study conducted by Vajdič Trampuž et al, the venous complications were evaluated on 74 patients who had kidney transplant surgery. The complications were observed in 32 patients (43.2%) with painful thrombosis (with or without phlebitis), 26 patients (27%) with aneurysm, 6 patients (8.1%) with venous hypertension with arm edema, 6 patients (8.1%) with distal hypoperfusion, 6 patients(8.1%) with increased blood flow and heart failure, one patient (1.3%) with trauma and 4 patients (4%) with cosmetic complications (7) . The results of their study were inconsistent with our study because of different complication rates, while, it was low in our study. Similarly, the rate of venous edema was more than our study. Additionally in the study of Vajdič Trampuž et al (7), the rate of venous complications was more than our investigation. The cause of this difference may be due to poor registry system and also lack of appropriate follow-up by the patients.
Conclusion
Despite the low incidence of heart failure in functional vascular access after successful kidney transplantation, these patients should be followed up by cardiologists to avoid complications. Additionally, to avoid other complications in these patients, it is recommended to be visited regularly.
Limitations of the study
Generally, the closing of vascular access after successful kidney transplant does not seem necessary, if there is no complication. However, further studies with larger sample size are needed to investigate the effect of functional vascular access complications in the survival of patients with kidney transplant using prospective cohort study.
